Autophosphorylation of checkpoint kinase 2 at serine 516 is required for radiation-induced apoptosis.
In response to ionizing radiation, checkpoint kinase 2 (Chk2) is activated in an ataxia telangiectasia mutation-dependent manner and induces either cell cycle arrest or apoptosis. Chk2 is also autophosphorylated following DNA damage. It is proposed that autophosphorylation of Chk2 may contribute to Chk2 activation. To fully understand the regulation of Chk2, we mapped an in vitro Chk2 autophosphorylation site at C-terminal serine 516 site (Ser-516). Ser-516 of Chk2 is phosphorylated following radiation in vivo, and this phosphorylation depends on the kinase activity of Chk2. Mutation of this autophosphorylation site (S516A) results in reduced Chk2 kinase activity, suggesting that Chk2 autophosphorylation is required for full kinase activation following DNA damage. Moreover, the S516A mutant of Chk2 is defective in ionizing radiation-induced apoptosis, suggesting that Chk2 autophosphorylation is critical for Chk2 function following DNA damage.